Functional roles of the neuropeptide PACAP in brain and pancreas.
Pituitary adenylate cyclase-activating polypeptide (PACAP) is a pleiotropic neuropeptide implicated in a broad variety of physiological processes. To assess PACAP's function in vivo, we recently generated PACAP knockout mice (PACAP(-/-)) and transgenic mice overexpressing PACAP specifically in the pancreas (PACAP-Tg). In PACAP(-/-) mice, we have demonstrated a marked phenotypic changes including a high early mortality rate, increased novelty-seeking behavior and abnormal explosive jumping in a novel environment, as well as reduced female fertility. In this paper, we reevaluated these phenotypes in terms of the genetic background of the mice. Genetic background appears to modulate critically the magnitude but not the general nature of the PACAP-null phenotype. In PACAP-Tg mice, we have recently demonstrated that enhanced glucose-induced insulin secretion with normal glucose tolerance, amelioration of streptozotocin-induced diabetes with increased beta-cell proliferation, and a trend towards an increase in total islet mass with age. Here we show that PACAP(-/-) mice exhibit significantly impaired glucose-induced insulin secretion but still have normal glucose tolerance. These observations suggest that PACAP may play important roles in and beyond the regulation of insulin release. Taken together, the mutant phenotypes revealed both expected and unexpected roles of PACAP in the brain and pancreatic functions.